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After the publication of the November, 1958, 
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my article, “Introduction to Discussion Period” (pp. 
55-6), which I should like to correct. 

In this introductory material which I presented at 
the Brussels Congress, I inadvertently neglected to 
acknowledge that an important paragraph was the 
product of another author. 

The entire second paragraph under the “Aid to 
Leadership” heading, page 56, should have been 
credited to a paper entitled, “Management’s Re- 
sponsibility for Accident Prevention,” presented by 
Russell DeReamer at the Governor’s Worker Safety 
Conference, Albany, New York, September 27, 
1958. My apologies to Mr. DeReamer, the Journal 
and its readers. 
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“Introduction to Discussion Period” was related 
to the paper, “Safety Training for Foremen” by 
David L. Arm and Glenn F. Griffin, published in 
the November, 1958, Journal, pp. 50-5.—Ed. 


Opinions expressed in articles published in the Journal 
are those of the authors and are not necessarily en 
dorsed by the American Society of Safety Engineers 


in 
oct 
in 
nc 
Fi 
his 
{rc 
she 
the 
on 
ent 
edt 
trol 
pro 
spo 
way 
den 
War 
be s 
Sand 
safe 
rece 
scho 
thor 
Year 
othe 
these 


OUR 
PRESIDENT 
SPEAKS 
ON 

SAFETY 


ECENTLY several safety engineers were endeavor- 
ing to determine which was the most important 
single item in an effective overall safety pro- 
gram. Such subjects as selling top management, 

educating foremen and supervisors, prompt accident 
investigation, periodic physical inspections and me- 
chanical guarding were presented. 

Those who thought selling management was most 
important argued that accident prevention work can 
not go very far without top management support. 
Finances and leadership must be secured from the 
highest echelons. Employe reaction is quick to stem 
from management attitude. 

Others argued that the foremen and supervisors 
should be responsible for accident prevention within 
their respective areas. Lack of interest on the part of 
one department head can spoil the record of the 
entire company. Foremen and supervisors must be 
educated in the ways and means of effectively con- 
trolling accidents. They must be instructed in the 
proper methods of following through on their re- 
sponsibilities for accident prevention. 

There were others who stated that the quickest 
way to take constructive steps is right after an acci- 
dent occurs. Everyone, from top management down- 
ward, is anxious to avoid a repetition. Money can 
te secured more easily at this time. Also, supervisors 
and employes are more willing to co-operate with 
safety regulations. As an example, the result of the 
recent tragic school fire in Chicago caused many 
‘hools all over the country to be inspected morc 
thoroughly than they had been surveyed in many 
years; sprinkler systems, enclosed stairwells and 
other means of protection were purchased. Many of 
these steps had been discussed previously but always 
vere crowded out of municipal budgets in favor of 


other, seemingly more important, expenditures. Many 
improvements like these can be secured as a result 
of prompt, thorough accident investigation. 

Still other safety engineers, in making their evalua- 
tions, believed that most can be gained by periodic 
physical inspections. If these are made thoroughly 
enough and frequently enough, the major causes of 
accidents can be detected. Proper corrective steps 
can be taken before an accident occurs. Improperly 
guarded machinery, machines with guards removed, 
unsafe acts of the employes, lack of use of protective 
equipment and plant physical hazards, in addition to 
machine hazards, can all be discovered. If all of 
these conditions are found and corrected before the 
accident occurs, it was said, the most important part 
of accident prevention is being conducted. 

A few others argued for machine guarding. While 
the frequency of minor accidents is not to be ignored, 
machine accidents are the most costly from a severity 
viewpoint. Machines can and do sever limbs, crush 
parts of the body and kill or cripple workers for life. 
Furthermore, if we expect workers to operate safely, 
if we expect foremen and supervisors to accept their 
responsibility for accident prevention, we must fur- 
nish them with safe machines. If we are sure that the 
machines at which the employes are required to 
work are guarded as much as is humanly possible, 
we can then, and not until then, ask them to observe 
safe practices. 

This discussion could be carried further using 
other items that rightfully belong in any well rounded 
safety program. It finally was agreed, however, that 
the importance of any single item at any particular 
time in an individual company will vary with condi- 
tions. The most important item this week for any 
single concern may be supplanted in a few weeks or 
months by one of the others. All of the above items 
must be in effect to some degree at all times. The 
successful safety engineer cannot neglect any single 
item for long. A continuous check to determine 
which item at the moment needs temporary concen- 
tration and effort seenis to be the best solution. 


DONALD G. VAUGHAN, PRESIDENT 
AMERICAN SOCIETY OF SAFETY ENGINEERS 
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BY 
J. ROBERT 
McCULLOUGH 


A SAFETY ENGINEER? 


HE sToryY is told of the back country lad who 
never had been off the farm and, upon his first 
visit to the city, was taken to the zoo. His eyes 
bulged in amazement when he was shown a 
giraffe. He shook his head in disbelief. “You can’t 
fool me,” he said. “There ain’t no such animal.” 

For years many of us have been hearing the term, 
professional safety engineer. Having a_ speaking 
acquaintance with the engineering profession gen- 
erally, for some years before entering the safety field 
I was at a loss to understand what a “safety engineer” 
was. Consequently, I failed to understand the con- 
stant cry for “recognition of professional status.” 
But, of course, all human beings like recognition and 
certainly professional status would materially assist 
in the job of preventing industrial accidents and 
injuries. 

During the last eight years I have traveled the 
length and breadth of the United States. I have 
attended conferences, meetings and seminars. I have 
spoken and have been spoken to. 

I have learned a lot about people and why they 
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have accidents and how to prevent them. | have met 
and taiked with a great many safety engineers. I have 
been impressed by doctors of philosophy and their 
knowledge of homo sapiens. I have learned much 
from merchandising specialists and their means of 
creating desire. I have had my problems simplified 
by administrators who know how to organize people 
and get things done. I even have had my store of 
technical knowledge increased by representatives of 
the various branches of engineering. 

But I have yet to meet the man who can answer, 
specifically, the question, “What is a safety engi 
neer?” 

Berman and McCrone, in their book, Applet 
Safety Engineering, define a safety engineer as “one 
who plans and executes the safeguarding of worker 
from personal injury and property from damage ati 
ing out of accidents.” This is so broad that it says 
practically nothing and, actually, is more indicativ? 
of the foreman than of the professional safety mat. 
W. Dean Keefer, writing in Blake’s Industrial Safety, 
tells us what it is not when he says, “Safety enginee! 
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ing is not an exact science like mathematics. chem- 
istry and physics,” and Heinrich shies away from 
the term entirely. 

Therefore, at one time I, like the boy from the 
farm, was convinced “there ain’t no such animal.” 
But saying doesn’t make it so. There definitely is 
such a thing as a giraffe and certainly there are 
professional people whose careers are devoted to 
professional techniques of accident prevention. Our 
purpose here is to try to suggest a truly definitive 
answer to the question, “What is a safety engineer?” 

Let us speak first of the technical aspects of the 
question. This definition of the profession also has 
been used: “A safety engineer is one who employs 
the arts and sciences of engineering toward the pre- 
vention of accidents and injuries.” Fine! It’s a beau- 
tiful statement. However, we must keep in mind that 
many safety authorities agree on the statement, “Ap- 
proximately 85 per cent of all accidents and injuries 
are the results of human failure.” Immediately, 85 
per cent of the safety man’s task is denied, for the 
most part, the weight of the forces of engineering. 
It becomes obvious that 85 per cent of his work 
has to do, principally, with motivating people; this 
hardly can be called engineering. 

But before we get into the human aspects of the 
question, let’s continue to discuss the engineering 
phase. The field of engineering is subdivided into 
such branches as mechanical, electrical, chemical, 
civil, etc. Shall we be mechanical safety engineers? 
... electrical safety engineers? . . . chemical safety 
engineers? Of course not. Yet certainly the general 
inclination of safety activity is dictated by the general 
line of the individual company or plant. If a firm is 
manufacturing machinery or fabricating metal, its 
safety problems are derived primarily from mechan- 
ical hazards; if it manufactures plastics, chemistry is 
inthe forefront of safety thinking—and so forth. 

However, it still is true that, regardless of a com- 
pany’s principal area of activity, it will have some 
contact with electrical problems, construction prob- 
kms, etc. But isn’t it also true that, if a company is 
large enough to afford a safety engineer, it also will 
have an Engineering Department—or some person 
or group to handle engineering problems? Then is 
the safety engineer going to try to cram into his 
cranium all that must be known about engineering 
plus what he must know to do the other 85 per cent 
ofhis job? Again the answer is, “Of course not.” 

The efficient safety engineer is going to organize 
the brains and the talent in his company into an 
integral unit working for safety. Certainly he must 
te able to discuss technical questions intelligently 
and even make useful suggestions. But the bulk of 
tis job will be getting these other people to pick up 


their share of safety responsibilities. It seems logical 
to conclude that, while an engineering education is a 
definite asset and some technical knowledge is a 
necessity, engineering per se is but a very small part 
of the safety man’s job. 

Now let’s look at that 85 per cent human failure 
problem—the real meat of any safety job. To suc- 
ceed, it often is said, a safety program must have four 
basic components: 


A sympathetic and enlightened management. 
A mechanically safe plant. 

Responsible and trained line supervision. 

A sympathetic and participating working force. 


In the company which employs the writer, these 
basic components are embodied in a document 
known as the President’s Eight Point Plan for a Safe 
Plant. This plan, formulated several years ago, not 
only encompasses the four basic components but 
also spells out specifically such things as (a) estab- 
lishment and operation of an Executive Safety Com- 
mittee, (b) scheduling a monthly meetings between 
operating superintendents and their line supervisors 
and (c) the functions of the Safety Department. 

There are two important parts to the first of the 
basic components—sympathetic and enlightened. The 
management probably is sympathetic or the safety 
engineer wouldn’t be employed in the first place. But 
enlightenment “covereth a multitude of sins.” Hon- 
est, sincere managements have been guilty of believ- 
ing all sorts of fallacies about industrial safety, from 
“guard the machines and the accidents disappear” to 
“you can’t enforce safety rules, you can only sell 
them.” 

It is the safety engineer’s job to understand the 
elements of a successful safety program and to con- 
vince management of them. Management must be 
shown that, when the machines are guarded, only 
15 per cent, or even less, of the job has been done— 
that while 98 per cent of employes will “buy” safety 
rules, the other two per cent must be made to con- 
form, lest they undermine the whole program. This 
is the safety engineer’s job. If his facts and approach 
are right, he will succeed. It is a selling job and 
selling is applied psychology backed up by a solid 
product. 

As to Point 2—a mechanically safe plant—there 


J. Robert McCullough is superintendent 
of safety, Hunting Park Plant, Budd Com- 
pany. After studying mechanical engi- 
neering at Drexel Institute, he joined 
Budd in 1937 and held posts in engineer- 
ing and production before entering safety 
work in 1951. Mr. McCullough currently 
is a member of the Executive Committee 
of the Society's Philadelphia Chapter. 
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What Is a Safety Engineer? Continued 


is a bit of engineering here but, for the most part, 
it involves the obvious things like housekeeping, 
machine guarding and protective equipment. The 
engineering required here is included in the 15 per 
cent mentioned earlier. The tough part of this phase. 
however, is to get people to use the machine guards 
and protective equipment and to help keep the shop 
neat and orderly. So we come back to that selling 
bit again. 

Perhaps we should consider Point 2 further, to 
include the designing of safety into plant, machine 
and processes! This is engineering—but who does it? 
The safety engineer? No, it is the design engineer, 
the only person who can do it. The safety engineer 
perhaps must sell him on the soundness, from the 
standpoint of economy, efficiency, productivity and 
loss prevention, and also perhaps must get across 
the idea that such design was the design engineer’s 
privilege and responsibility in the first place. And 
here again we have a real working salesman, with a 
combination of technical knowledge and applied psy- 
chology, in the position of safety engineer. 

Responsible and trained line supervision—Point 3 
— is the key to the successful work-a-day safety pro- 
gram. If the line supervisors don’t make the program 
go, it won’t go. It must be clearly understood by 
them that they, and only they, can work adequately 
with the people to produce successful results. Top 
management may make a pronouncement that “line 
supervision is responsible for operating the safety 
program.” But who is the person who finally con- 
vinces the line supervisor that he is the keystone of 
the whole show? The safety engineer, of course. 
And how does he “engineer” that? 

Even after a line supervisor wholeheartedly ac- 
cepts his responsibility, he must be adequately 
trained. He is, in effect, the safety inspector for his 
own area or department and, as such, he must have 
special knowledge. Maybe the company has a Train- 
ing Division, maybe not; but in any event, who will 
be in the forefront of training the line supervisor in 
safety procedures and techniques? You, Mr. Safety 
Engineer. And put away your slide rule; you won't 
need it here, either. Just like the boss and just like 
the worker, the line supervisor has to be shown what 
and how—and it’s a selling job, an application of 
industrial psychology. 

Finally, Point 4, your program must have a 
sympathetic and participating working force. 
This objective is a real adventure in mass 
psychology. Its success can be born only of a 
genuine love of people and a conviction of the val- 
idity of what you are trying to accomplish. Your 
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people, to work with you, must be as sold on your 
program as you are. What a selling job that must be! 
Yes, discipline and enforcement must be used to 
some extent but, as was said previously, they are 
used directly for only two per cent of your people— 
and for keeping cancerous disrespect from eating 
back into the other 98 per cent. People don’t wan 
to get hurt in the first place but neither do they like 
being pushed around; unless they are sold on you 
and your program they will resist and your program 
will fail. 

The same principle applies to unions. They owe 
their very existence to the recognized right of organ- 
ized labor to bargain for wages, hours and working 
conditions. Working in a safe plant definitely is a 
working condition. When handled in a frank, intellj- 
gent manner and not “engineered,” your union peo- 
ple can be.a most helpful segment of the organiza- 
tion; and you need not, indeed it is not advisable to, 
surrender a single management prerogative to them. 

In a nutshell, we safety engineers should be pur- 
suing less the technical and engineering aspects of 
our jobs and concentrating more on motivation, 
psychology, advertising and selling. Our safety con- 
ferences should feature more appearances of such 
people as Dr. David Guy Powers, psychologist; Fair- 
fax Cone, advertising executive; Walter Powell, in- 
dustrial relations manager and others whose careers 
have been devoted to understanding and motivating 
people. We need technical information, most cer- 
tainly, but safety has reached an area of maturity 
when the technical must assume its proper place in 
the scheme of things. An occasional technical speaker 
can add to the total picture but, for the most part. 
this can be relegated to the printed word in trade 
journals, safety publications, etc. 

In the light of these considerations, let us try to 
unite around a definition of a safety engineer which 
truly describes our aims—one which includes the 
fact that the honest safety engineer is working toward 
self elimination (the chances of succeeding are most 
remote); which suggests that because of the safety 
engineer's powers of persuasion toward what he 
knows to be good, many of his fellow men are not 
being hurt or killed; which spells out that “a safety 
engineer is a technician who employs the arts and 
sciences of psychology and engineering for the pre- 
vention of accidents and their resultant injury to mei 
and damage to property.” 

With common agreement upon what we are, what 
we should know and what we should be doing, safety 
engineers will be taking a big step toward profes- 
sional recognition, at the same time earning the 
respect and the backing of our brothers in the various 
branches of engineering. 


Ge 


A LOOK AT 


John E. Russell is supervising engineer 
of the Loss Prevention Department in the 
Norfolk, Virginia, office of the Liberty 
Mutual Insurance Company. With the 
company since 1949, Mr. Russell joined 
the Society in 1950. He holds a bach- 
elor's degree in industrial engineering 
from the University of Tennessee. 


state whose industry runs from coal mines to 

apple growing and from oyster fishing to lumber 
mills? To discover what types of accidents plague 
such a state, 1,000 disabling injury accidents from 
the 1957 files of the three Liberty Mutual offices in 
Virginia were chosen for investigation. 

Practically every part of the Commonwealth of 
Virginia and every type of industry are covered in 
the study. There are injuries from the coal mines in 
the southwestern counties, from the apple industry 
in the upper valley, from clothing plants in Frede- 
ricksburg, from oyster operations on the eastern 
shore and from lumber mills at Suffolk. There are 
accidents from some of the smaller as well as from 
some of the larger industrial operations. 

The direct dollar losses involved in the accidents 
studied amounted to almost a quarter of a million 
dollars. This, of course, includes only medical and 
indemnity and does not include the hidden costs, 
which conservative studies indicate are at least four 
times the direct costs. Using this four to one ratio, 


Wr is the occupational accident picture in a 


BY JOHN E. 


COosT PER CENT OF PER CENT OF | 
PART NUMBER TOTAL COST PER CASE | RANK| TOTAL COST | RANK || TOTAL NUMBER | RANK | 
Eyes as $ 3,279 | $75 9 1.4 9 4.4 8 
Head 50 18,092 362 2 74 5 5.0 7 | 
Hands 270 77,862 288 3 31.5 ; 27.0 1 | 
Arms 55 14,884 271 4_| 6.1 7 5.5 6_| 
Legs 106 17,142 162 6 | 7.0 6 10.6 5 
Ankles 44 7,102 161 7 | 2.9 8 44 8 
Feet 151 27,233 180 5 Th 3 15.1 3 
Back 160 21,671 135 8 89 4 16.0 2_| 
Other 120 57,143 480 1 23.7 2 12.0 4 
TOTALS 1,000 244,408 100.0 100.0 


RUSSELL 


we can say that these accidents cost Virginia industry 
at least one million dollars. And certainly more im- 
portant is the economic loss and physical suffering 
to the injured employes and their families. 

Almost all types of accidents imaginable were 
included in the study. For example, one case in- 
volved four men who hid out under a truck to get 
out of the rain and were struck by lightning. Another 
involved the case of an employe who was “showing 
the foreman that a frankfurter machine was not 
working properly . . . stuck finger in machine . . . 
it was working!” 


In making the study, we took from the files infor- 
mation giving (1) a description of the accident, (2) 
part of body affected, (3) days lost and (4) cost. 
The first thing we wanted to find was which parts 
of the body were injured. So we arrived at Table [ 
in which we ranked the different parts of the body 
according to per cent of total number of accidents 
and per cent of total cost. 

You will note that injuries to the hands were in 
first place both in cost and number. Injuries to the 
back were in second place in number, but dropped 


Study of 1.000 Occupational 
Accidents in Virginia Points Up 
Most Common Types of Injuries 
and How To Avoid Them 


PART OF BODY INJURED 


TABLE | 
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A Look at One State's Accidents Continued 
to fourth place so far as per cent of total cost was 
concerned. Injuries to feet ranked third in number 
as well as in cost. 

Now that we knew which parts of the body stood 
high on the accident injury list, we decided to take 
a closer look at hand and foot injuries. (Since the 
back injuries seemed to be predominantly lifting 
accidents, no special study was made of them.) 


Our study of hand injuries (Table II) revealed 
that accidents on machines at the point of operation 
was our biggest problem. Ranking second, from the 
viewpoint of cost, were accidents involving the hands 
in belts and gears. And in second place in terms of 
number and third place by cost were accidents where 
the hands were caught between objects. 

Knowing where hand injuries were occurring, we 
next asked what could be done about them. Let’s 
take the machine point of operation first. 

In each operation where the hands are exposed 
at the point of operation on a machine, we should 
ask ourselves questions such as these: Js this step in 
the process necessary? Could an automatic feeding 
device be used? 

Having exhausted ali means of trying to eliminate 
the hazard, we should move on to the next step— 
guarding the machine. To guard a machine success- 
fully, someone must (1) see the need for the guard, 
(2) design a practical guard and (3) sell the ma- 
chine operator on the value and importance of the 
guard. 

Time studies, in some cases, have shown that the 
installation of point of operation guards not only 
has not slowed down production but actually has 
increased it. This probably has been due to the fact 
that employes lost fear and gained confidence. 

Closely related to point of operation accidents are 


belt and gear accidents. It usually is much easier ig 
guard belts and gears than the point of operation 
since, for the most part, it is not necessary to get 
to these during the time the machine is in operation, 

Guards over power transmission equipment, such 
as belts and gears, must be substantial so that they 
will not give a false sense of security. They should 
be designed so that they can be easily removed and 
replaced by maintenance people. (In most cases, 
a guard can be installed with a hinge and a latch 
instead of a number of screws.) 

Because so many machine accidents appeared to 
be caused by maintenance and cleaning during opera- 
tion, a study was made of these. There were 32 such 
cases with an average of 91 days lost per case at an 
average cost of $436 per case. These were serious 
cases, yet ironical as it may seem, most of these 
could have been prevented with a three foot piece 
of quarter inch pipe. The pipe would be used to 
extend the grease fitting to the outside of the ma- 
chine. 

Many of these injuries occurred from machines 
starting automatically or being started by someone 
who did not know that someone else was around. 
Signs saying “Danger—Machine May Start Auto- 
matically,” should be provided where appropriate. 
Lockout procedures should be given to all mainte- 
nance personnel in writing, posted where all can see 
—or both. 


Let’s take a look at the other type of hand injury 
which was cause for concern—caught between ob- 
jects. Education seems to be the best overall ap- 
proach to reducing these. 

I once knew a foreman who carried a mousetrap 
in his pocket. When he saw an employe putting his 
hand where it might get caught, he would take out 
the mousetrap, set it and ask the man if he would 
stick his hand in the trap. When the employe looked 


TABLE Il 


HAND INJURIES 


TYPE OF INJURY 


Machine: 
point of operation 


belts and gears 
Caught between Objects 
Sharp Objects 
Hand Tools 


Burns 
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CAUSES OF ACCIDENTS 


RANK BY RANK BY RANK BY RANK 
ACCIDENT CAUSE NUMBER DAYS COST TOTAL OF 
OF CASES PER CASE PER CASE TOTALS 
Lifting 3 8 10 21 5 
Pushing and Pulling 14 13 
Falls ne 3 3 7 
Machine Injuries 4 2 2 8 2 
Material Handling 6 12 24 6 
Falling Objects 2 a 8 - 4 
Struck Stationary Object 12 9 7 30 8 
Struck by Moving Object 14 4 5 24 6 
Caught between Objects | 5 4 a 3 
Splinters, Nails, etc. y 9 13 15 37 Wl 
Occupational Disease 13 35 10 
Electrical | 15 17 4 
Burns 7 25 7 | 
Flying Objects 14 40 | 
Hand Tools 7 14 32, | 
All Other 8 12 4 24 A 
TABLE Ill 


at him with that “are you crazy” look, the foreman 
would say, “All right, but remember, this trap would 
only bruise your fingers but, if you keep sticking 
them in places like that, you are going to get them 
cut off.” 

Another way to protect fingers and hands is to 
“carry a big stick.” The stick would prevent many 
injuries such as those which occur when someone 
teaches under a piece of steel, a crate or some other 
object. If employes are taught to place a stick be- 
tween objects before inserting their fingers, many of 
these accidents could be eliminated. 


Since foot injuries ranked third in number and 
cost, a special study was made of the 151 foot 
injuries. Of this group, 103—more than two out of 
thtee—injuries could have been prevented or could 
have been materially reduced in severity by the use 
of safety shoes. These cases averaged about 25 days 
lost time and about $152 direct cost per case. The 
103 injuries represented more than 10 per cent of 
the 1,000 disabling injuries being reviewed. 

Why is it that such a simple measure as the use of 
safety shoes is not adopted? I think there are three 
basic misconceptions regarding safety shoes that 
prevent their wider acceptance: 

Misconception No. 1—Management, in some in- 


stances, is afraid the safety shoe program will cost 
money. But accidents cost money too—$152 per 
lost time foot injury. In most cases, all management 
need do is set up a method of deducting the cost of 
shoes from pay checks. Shoe manufacturers will 
assist companies in selling shoes by providing promo- 
tional and display material. 

Misconception No. 2—Too many people believe 
that safety shoes are only for people who are han- 
dling heavy industry stuff like pig iron and the like. 
Safety shoes are designed for all industrial opera- 
tions. One of the disabling injuries in our study 
resulted when a lady working in a restaurant dropped 
a gallon can of beans on her toes! 

Misconception No. 3—Many workers have made 
up their minds before they try the shoes that they 
will be too heavy or will be uncomfortable for other 
reasons. Here’s the answer to this one. Have the 
person who says safety shoes are too heavy for his 
work close his eyes. Then place two 50 cent pieces 
on the toe of his one shoe. Ask him if he can tell the 
difference in weight between that shoe and his other 
shoe. The coins weigh about the same as a steel 
toe cap. 


We have discussed our 1,000 cases on the basis of 
the part of the body injured. Now, let’s turn to a 
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A Look at One State's Accidents Continued 


breakdown of injuries on the basis of accident cause. 
As you will note in Table III, the 1,000 accidents 
were divided into 16 classes such as falls, machine 
injuries and material handling. Each of the causes 
was ranked by number of cases, by days per case 
and by cost per case, We then totaled all of the 
standings and ranked the totals. In this way we found 
that falls were our number one problem. Machine 
injuries were second and injuries from being caught 
between objects were third. 

It is interesting to note that of the 120 machine 
injuries, only five could be classed as machine failure. 
And it appears that these five could have been pre- 
vented with proper machine maintenance—which 
brings us back again to human failure. 

The classification of falls was so broad and ap- 
peared to be responsible for such a large proportion 
of the losses that a special study seemed to be indi- 
cated. Falls were responsible for 17 per cent of all 
the injuries, 33 per cent of the days lost and 23 per 
cent of the direct cost. 

In Table IV, you will see that we have broken the 
fall accidents down into those caused by ladders and 
scaffolds, those resulting from poor housekeeping, 
those caused by stairways or uneven surfaces and 
all others. Ladders and scaffolds were major prob- 
lems. 

And don’t be misled into thinking these ladder 
and scaffold accidents are all construction accidents. 
Many industrial establishments use various types of 
ladders. Unfortunately, many of these are makeshift. 


So there you have the results of the Virginia sur- 
vey. The question that remains is, “How does a 
safety man go about attacking such an accident 
problem?” 

I have seen numerous successful safety directors 
and a few unsuccessful ones. I believe the successful 
ones learned early in the game that no one is capable 
of handling the whole job of accident prevention 


TABLE IV 


alone. These men weren't afraid to ask for help and 
they knew where to get it, for no profession has 
members more willing to help one another than the 
safety profession has. 

What kind of assistance do you need and where 
can you get help? 

To begin with, there is your State Department of 
Labor and Industry, the U.S. Department of Labor, 
the insurance companies, the National Safety Coup. 
cil and the American Society of Safety Engineers, 
These organizations usually have safety consultants 
who can assist you with designs of guards and similar 
devices and with safety programs. They can assist 
you in training your people. They can provide you 
with technical material, safety films and other visual 
aids, educational literature and the like. 

Some of these organizations have industrial hy- 
gienists who can measure the degree of toxic dust, 
vapors, noise, radiation, etc. If you have a dermatitis 
problem, they may be able to help. In some cases 
they will be able to provide an industrial doctor or 
occupational health nurse to aid you in setting up 
and maintaining a medical program. 

Sales representatives for safety equipment such as 
eye protection and safety shoes can be of help in 
getting these items accepted by the employes. If 
plant traffic control and fire or explosion hazards are 
a problem, try your local Police and Fire Depart- 
ments. 

You also should participate in technical societies 
such as the American Society of Safety Engineers. 
This will give you an opportunity to meet others 
who have problems similar to yours. 

And any safety engineer worth his salt should 
have a safety library of current periodicals on acci- 
dent prevention as well as some basic texts. 

The needs of your particular industry and com- 
pany will, of course, determine what type of spe- 
cialized material you should have. The important 
point to remember is: don’t try to do the job all by 
yourself in a vacuum. Get out and discover what 
others are doing. Read the publications and talk to 
the people who have the answers. 


ANALYSIS OF FALLS 


ACCIDENT CAUSE 


Ladders and Scaffolds 


RANK BY 


RANK BY RANK BY | OVERALL | 

DAYS LOST CosT COST | 

2 2 


Poor Housekeeping 
Stairs and Uneven Surfaces 
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are expensive targets 


Eye Conservation Is Industrial 
“Must” which Can Bring Substantial 
Safety Rewards, Author Says 


by Walter E. Montgomery 


YES ARE expensive targets and targets they are— 
for every flying or moving particle, large or small— 
for microscopic particles of inert or toxic dust, fumes, 
and mists or hazardous liquids such as the alkalies, 
acids or molten metals. 

Few people realize that present day industry, by 
the very nature of its various processes, creates a 
constant fusillade of airborne objects that are an 
ever present hazard to the eyes. 

If anyone is in doubt as to the degree to which 
the worker in heavy industry may be exposed to 
eye hazards, I should like to point out that one large 
company, in whose plant 20,000 goggle lenses are 
regularly in use, reports that 7,000 of these lenses— 
nearly one out of three—are replaced every year be- 
cause they are broken, pitted, scratched or burned. 
Almost every one of these lenses has innumerable 
scratches or burn pits, each indicating the preven- 
tion of a probable eye injury. 


Fortunately, nature did not wait for us to start 
an eye protection program; otherwise, we all might 
be blind by now. The eye is endowed with many 
elaborate features which tend to prevent or limit the 
extent of injury. The sensitive retina is placed at the 
back of the eye and many physiological and ana- 
tomical protective mechanisms are provided to safe- 
wuard it. To mention a few of these: 


. The eyeball is cushioned in soft tissue and en- 
cased in a bony orbit which helps to protect 
against blows. 

. The movable tissues of the lids push aside under 
the force of flying particles, diverting them away 
from the eyeball. 


3. The lashes form a screen for the exclusion of 
dust and other small particles of matter. 


4. The tears have several protective functions. They 
contain a natural germicide which kills many of 
the pathogenic bacteria. Tears wash away dust, 
dilute harmful chemicals and tend to limit burns 
of the conjunctival tissue and cornea by evapo- 
ration. 


5. The abundant blood supply of the lids and 
conjunctiva furnishes protection againt bacterial 
invasion through wounds. 


6. The sensitivity of the cornea and conjunctiva 
gives notice of small foreign bodies and reflexes 
cramp the lids and hold the foreign matter fixed 
so that additional injury won't be caused by 
scratching or abrasion. 

7. The eyeball rolls up involuntarily when danger 
threatens. This raises the central area of the 
cornea above the aperture of the lids, thereby 
protecting the most important visual area from 
injury. 

8. The tough fibrous tarsal plates of the lids and the 
fibrous tissues of the cornea and sclera stop most 
foreign bodies, keeping them away from the 
deeper tissues which are more vital to vision. 


9. The reflex closing of the lids, contraction of the 


pupil and absorption of electromagnetic and cor- 
puscular radiations by intermediary tissues pro- 
tect the retina against ordinary exposures. 


Unfortunately, the protective mechanisms of the 


eye are not able to cope with the more severe 
hazards encountered in industry, so the least we 


Walter E. Montgomery is safety director 
for Robertson, Hall and Henshaw, Ltd., 
Montreal, Canada, where he has been a 
safety consultant for 25 years. A Society 
member since 1936, he has held many 
Quebec Chapter and national offices and 
currently is serving as chapter general 
chairman. He also is a national mem- 
ber-at-large to the Executive Committee. 
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Eyes Are Expensive Targets Continued 


can do is furnish the additional protection required 
to make certain that adequate facilities and qualified 
personnel are available for first aid and subsequent 
medical treatment of the injured. 


Statistics to stress the seriousness of the need for 
industrial eye conservation would be highly de- 
sirable. Unfortunately, data generally available by 
parts of body are not suitable for trend evaluation 
because of lack of uniformity in reporting and cover- 
age. 

However, a recent study covering five years’ ex- 
perience of nearly 2,500,000 U. S. federal employes 
provides some interesting facts on the results which 
can be obtained with an accident prevention pro- 
gram which stresses eye protection. 

The Bureau of Employe Compensation of the 
U. S. Department of Labor, concerned about the 
high cost and frequency of disabling eye injuries, 
launched an intensive campaign with the following 
results. In 1951, 6.12 per cent of all disabling in- 
juries involved the eyes; 1952, 5.88%; 1953, 4.9%; 
1954, 4.45%; 1955, 3.96% —a reduction of 40 per 
cent in five years. 

The study from which these figures are taken in- 
cluded more than 200,000 disabling work injuries. 
In addition to clerical work, federal employment 
includes nearly 100 different occupations. The large 
number of employes and the wide variety of oc- 
cupations gives the study a good degree of repres- 
entativeness and, while there is no assurance that the 
changes shown are typical of injury experience gen- 
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erally, it is likely that the direction of change for 
different parts of the body is fairly typical. 


We all are well aware that manufacturing pro- 
cesses such as grinding, crushing, pounding, chip- 
ping, scaling, mixing, sawing, riveting, slicing, cut. 
ting, planing, etc., generate tremendous quantities of 
airborne missiles. 

The surest method of preventing eye accidents 
is to eliminate the hazardous process, operation or 
substance which may cause an eye accident. Hov- 
ever, until greater progress has been made in pro- 
viding job safety procedure to eliminate this haz- 
ardous generation of flying particles, proper use of 
mechanical guards, goggles and head masks re. 
mains unequalled as a means of preventing eye in- 
juries. 

The safety engineer is plagued continually by the 
argument of goggles versus guards but analytical 
experience has shown that all types of protection are 
valuable to the degree they are effectively and effici- 
ently used. The argument cannot be solved in favor 
of one system over another; the two protective 
methods should supplement each other. Neither 
affords complete protection at all times on all jobs 
but together they can do an efficient job. 

In considering eyes in the total safety program, 
of course other factors also are important. For in- 
stance, an employe’s ability to see properly must be 
an integral part of a thorough eye conservation pro- 
gram. Workers with defective vision must have cot- 
rective lenses in their safety glasses or goggles. And 
in the larger safety picture, for any industrial em- 
ploye who works in proximity to potentially hazard- 


Number of eye injuries per year per 
1,000 men in principal industries is 
illustrated by chart at left, prepared 
by the American Optical Company. 
Rates include salesmen, executives 
and all others—may be much higher 
for workers actually exposed to eye 
hazards in plants which do not have 
goggle programs. Figures on which 
chart is based are given below: 


me Metal Working and Refining 26.5 
Wood Industries 20.2 
me Process Industries 16.9 
a Construction 16.5 

Food Industries 16.4 
4 Coal Mining 15.7 
Mining, Other (estimated) 15.4 

Utilities 3.6 
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ous machinery, adequate eyesight and proper illu- 
mination are essential if he is to avoid bodily in- 


jury. 


A survey of industrial eye injuries in the State 
of New York from 1950 to 1955 showed that cuts, 
punctures and lacerations of the eye accounted for 
almost half of the more than 2,000 eye injuries suf- 
fered each year during that period. Of the remain- 
ing cases, two Out of five were caused by burns, 
including chemical burns and foreign bodies in the 
eve. There is every reason to believe that, had re- 
commended industrial eye protection been worn, 
9.000 of the 10,000 reported cases could have been 
prevented. 

When the answer to this injury problem is so 
imple, it is astonishing that any company should 
be without a 100 per cent goggle progr2m in every 
area of operation where eye hazards exist. The 
writer has had personal experience in helping ‘to 
establish such programs in many industrial plants 
and has found that they pay handsome dividends. 
Companies which have instituted mandatory goggle 
programs have found no particular difficulty in en- 
forcement when programs include common sense 
educational efforts. 

Much progress has been made over the years iv 
the development of goggles and other forms of head 
and eye protection, which have been designed for 
every known type of eye hazard. Present day goggles 
have been engineered to fit the contours of the face 
and to meet practically every objection that might be 
voiced by the employe. 

In the past, due to scarcity of materials that would 
provide strength in accordance with the requirements 
of both the Canadian and American Standards for 
safety goggles, it was necessary to co npliance 
above cosmetic effect and the frequent remark that 
“they look funny” was only too true. Countless pairs 
of goggles were “worn in the pocket” for this reason. 
However, present day materials provide such a wide 
range of application that the safety standards for 
lenses and frames can be complied with and, at the 
same time, the product can be hig'ily acceptable in 
‘pearance, even attractive. 

The choice of goggles should not be left to the 
employe or his foreman. Even the safety envineer 
cannot select gogzles properly without careful study. 
The exact nature of the particular eye hazard con- 
fronting a given workman and the details of the con- 
‘ttuction and materials of the various styles of 
s0ggles must be considered carefully. The hazards 
of certain occupations can be guarded against effi- 
vently only by the type of goggles developed for 


Different jobs require different types of goggles, as shown 
above by numbered collection of 15 eye protection items. 


that particular hazard. The use of improper goggles 
may be as dangerous as failure to wear goggles at 
all. 

Improper fitting has been found by the American 
Optometric Association to be the most common 
reason for failure to wear needed safety goggles. 
Employes report that the safety goggles are too 
tight, too loose, pinch the nose, blur their vision 
or for similar reasons do not fit their needs com- 
fortably.” Such conditions are remedied easily by 
professional fitting. The company which insists that 
goggles be issued by the stock clerk seems to be 
asking for trouble. 


While issuing safety goggles to a worker is a 
primary factor in protecting his eyes, plano lenses 
will not correct a visual deficiency and, as was men- 
tioned earlier, good vision must be considered as a 
factor in any complete safety program. The purpose 
of an eye program should not be simply to place 
more glasses astride more noses but, rather, to see 
what optical aid each employe may need to help 
him work safely, efficiently and comfortably. 

Eye tests are vitally important and should form 
a part of every pre-employment examination. Several 
optical manufacturers have available well planned 
and experience-proved programs, including testing 
instruments.* While mass examinations ordinarily 
do not diagnose specific defects, they can detect sub- 
standard vision and appraise visual skills for various 
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Eyes Are Expensive Targets Continued 


jobs. Employes needing correction should then be 
referred to appropriate professionals for attention. 

(In prescribing corrective lenses for goggles or 
for ordinary spectacles, the refractionist should be 
familiar with the worker’s job, especially the distance 
of the work level from the eye.) 

Also, eye tests should be considered for older 
employes. Statistics indicate that industry is employ- 
ing, progressively, a larger percentage of older em- 
ployes. Industry cannot profitably disregard the 
normal physiological change that takes place in 
middle life, which includes a lowering of efficiency 
of the unaided human eye." 


In providing a comprehensive, professional eye 
protection and vision program, it is necessary that 
the overall program be fully publicized with detailed 
explanations of exactly what is to be done and for 
what purpose. The employe should be fully aware 
of the treatment available to him, the mandatory 
aspects, the benefits to him and exactly how far the 
company is willing to go, financially, to provide him 
with good vision and eye protection. 

Eye conservation programs have been known 
to produce very limited results because of inadequate 
preliminary promotion which has left an employe 
feeling that something was being done to him instead 
of for him. What a man does not understand he often 
is against. When an employe scoffs at any phase of 
safety, it is an indication that management probably 
is not presenting the idea to him to best advantage. 

The safety engineer, the industrial nurse and 
particularly the foreman—all have daily opportuni- 
ties to influence workers’ attitudes toward regulations 
concerning eye protection and vision. 


“The science of human rehabilitation has de- 
veloped artificial hands, arms and legs that can do 
almost anything the human member can do. But no 
one has yet produced an artificial eye that can see, 


Eye examinations by qualified professionals are neces- 
sary for a complete industrial eye protection program. 


nor does anyone dare predict that the day ever wi 
come when it will be possible to replace the human 
eye with an artificial eye that will see.” Such is the 
opening paragraph of a book published in 1924 by 
the National Society for the Prevention of Blind. 
ness.* 

It is said that experience is a wonderful teacher 
but, unfortunately, experience often provides the 
answers too late to undo personal tragedies. We 
cannot wait for personal experience to impress upon 
the individual the importance of eye conservation, 
Now is the time to treat eye injuries as the serious 
industrial problem that they are. The success of 
countless firms which have been dissatisfied with 
their eye injury frequency and severity rates, and 
have determined to do something about it, is evid- 
ence of the correctibility of the problem. 

And there seems to be no excuse today for in- 
dustry to be uninformed concerning the visual ade- 
quateness of all its employes. Proper testing can be 
done at a reasonable cost and with a minimum loss 
of time from the job. 

Eye protection should have a prominent place in 
industrial accident prevention for the simple reason 
that blindness, to any degree, for any period of 
time—whether it be total, partial or even momentary 
from dust in the eye—is tragic and costly to the in- 
dividual, to industry and to society.’ 


1. Ottie, Fredrick O. (Brooklyn Navy Yard, U.S. 
Navy). From a paper presented at the Twenty- 
first Annual Safety Convention of the Greater New 
York Safety Council, 1951. 

2. “How to Protect Eyes,” Safety Maintenance, 
CXV, No 4 (April, 1958), pp. 26-8. 

3. Ash, Robert Foster. “The How and Why of a 
Vision Program,” Safety Maintenance, CXV, No.3 
(March, 1958), pp. 14-7. 

4. Resnick, Louis. Eye Hazards in Industrial Oc- 
cupations (New York: National Society for the 
Prevention of Blindness, 1924). 

5. “Eye Conservation,” National Safety News, 
LXXVII, No. 3 (March, 1958), p. 92. 


Safety glasses and goggles must be comfortable to insure 
workers’ cooperation. Fitting is not a job for amateurs. 
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“CLASSIFYING 


CAUSES 
AND EVALUATING 
PREVENTION 


ACTIVITIES 
by Robert Clair 


PART I: Fundamentals of the Highway 
Accident Problem 

The national highway accident prevention prob- 
lem has three elements—road, vehicle and driver. 
Under these three elements, various authorities 
classify seven or more major phases. Our interpreta- 
tion consists of ten, each of which is intended to 
represent a major phase of the problem. 

The following ten phases are not arranged in 
order of importance. Actually, they should all be 
considered of equal importance. Practically every 
important traffic safety activity can be included as a 
wubdivision of one or more of these major factors. 
The mere knowledge that these phases exist may 
result in more effective discussion, improved plan- 
ning and more accurate evaluation of specific ideas 
and suggestions. 


1. Laws and Legislation—need, practicability, rea- 
sonableness, uniformity. 

2. Enforcement—by police and courts. 

3. Motor Vehicle Administration—by state offi- 
cials charged with responsibility for adminis- 
tering motor vehicle laws. 

4. Accident Records and Statistics—adequate, uni- 
form and centralized accident reporting, in- 
vestigating, analysis and interpretation. 


5. Highway and Vehicle Engineering—(a) road 
design and planning, (b) economics and fi- 
nance, (c) vehicle design and maintenance, 
(d) traffic operational analysis and control. 

6. Education in Schools and Colleges. 

7. Public Information—general education using 
all media of communications. 

8. The Human Factor—(a) group driving per- 
formance, (b) individual driver behavior, (c) 
physical, mental and emotional limitations, (d) 
personal responsibility and attitude, (e) acci- 
dent repeaters and chronic violators, (f) driver 
judgment under imposed conditions. 

9. Research—continuous, in all phases of the 
problem. 

10. Coordination of Objectives, Planning and 
Functional Effort at State and National Levels. 


Contributing Causes—If we could isolate the 
major cause of traffic accidents, we would be able 


readily to devise an effective solution. This is not 
possible, so far, because of the inconstant nature of 
such accidents. For instance: 


1. Among thousands of highway accidents, no two 
occur under identical conditions and circum- 
stances. 
Rather than one cause, routine investigation re- 
veals that there are multiple contributing causes 
involved in each accident and there is an infinite 
number of combinations in which these causes 
may appear. A study made by the U.S. Depart- 
ment of Agriculture lists some 266 conditions 
that might contribute to a motor vehicle acci- 
dent. 

3. There is considerable evidence that present 
traffic accident cause statistics are inaccurate. 
Such statistics are based on accident reports 
written by one or more of the people involved. 
These may or may not be investigated by police, 
claims adjustors, safety engineers or others. 


N 


There are few people who understand or are able 
to recognize the multitude of potential cause factors. 
The National Safety Council says (in Accident Facts, 
1954 edition), “. . . few accidents are investigated 
carefully enough to determine exactly what the 
underlying causes were.” Thus, “when it is obvious 
that we cannot agree on who and what causes our 
accidents, it will be equally impossible to agree on 
what remedial actions should be applied.” 

For example, one investigator, Donald F. Buck, 
traffic safety engineer for the U.S. Department of 


Robert Clair is assistant vice president 
of Liberty Mutual Insurance Company, 
Boston. A graduate of College of the 
Holy Cross, Mr. Clair entered safety 
work in 1920 and joined the Society as 
a charter member of the Boston Chapter 


Le when that group was organized in 1924. 
past chapter chairman, he has held 


several national vice presidencies. 
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REMOTE 
DRIVER CONTROL 


Figure | — Motor vehicle accident prevention ac- 
tivities, as shown on the wheel above, are classified 
as proximate (center section of the wheel), being 
under the control of a driver, or as remote from 
immediate driver control. 


Classifying Accident Causes Continued 


the Army, reports that he staged various ramifica- 
tions of a traffic accident nine times in widely sep- 
arated areas before audiences made up of legal 
minds, safety engineers, policemen, supervisors, 
statisticians and others with direct interest in acci- 
dent investigation.* 

These 1150 people were asked to investigate for 
specific causes, with the result that “no significant 
pattern or viewpoint could be identified among the 
different professional segments, except that police 
generally seized upon violations of the traffic code, 
attorneys tended to measure the incident in terms of 
‘last free chance,’ ‘negligence’ and ‘reasonable and 
normal responses’ while safety engineers generally 
identified the unsafe act (legal or otherwise) that 
most directly led to the accident . . . The tests defi- 
nitely prove the crying need for a more uniform 
approach to accident investigation.” 

Thus, statistics based on present accident investi- 
gations do not and cannot consistently reveal one 
major cause. However, clues to numerous major and 
minor causes exist. We need a rating scale for these 


*Buck, Donald F., “Ils Speed the Real Villain?” 
Commercial Car Journal, October, 1953. 
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known causes. Such a classification should enable ys 
to apply preventive effort to those causes of greates, 
significance in proper proportion. 


PART II: Classifying Accident Cause Factor; 
and/or Prevention Activities 


Classification of highway accident cause factors 
is of major importance to enable us: 


To visualize the basic problems. 

To determine the various degrees of their jp. 
fluence on accident occurrence. 

3. To select or devise effective accident prevention 
activities which, obviously, will be those de. 
signed to attack specific cause factors, 


In classifying accident causes or cause factors, we 
are at the same time identifying the corresponding 
accident prevention activities. 


Target Pattern—We propose a new method for 
arranging and identifying cause factors as beine 
remote or proximate from the standpoint of immedi- 
ate control of the individual driver. To produce this 
checklist, the ten major phases of the highway prob- 
lem are subdivided to represent 22 specific accident 
cause factors—13 remote and nine proximate. The 
corresponding prevention activities follow the same 
classification. 

Although certain cause factors can be named, 
there still are many blind spots regarding their mean- 
ing, analysis and application. This especially is true 
of the many phases of human behavior. There re- 
mains much for further research to contribute. 

Usually associations and other large groups spon- 
sor remote or long range accident prevention activi- 
ties and individuals or smaller groups carry on 
proximate activities. 

The 22 accident prevention activities are arranged 
in the form of the “target” shown on page 14 (Figure 
1). Beginning with the outside perimeter, remote 
and proximate accident prevention factors (activi- 
ties) appear in the order in which the driver can do 
something about them on the spot. 

For instance, seated behind the wheel of his cat. 
ready to start a trip, a driver can do nothing abou! 
law, law enforcement, road or vehicle design, tt 
search or motor vehicle administration. Nor can he 
do anything at the moment about education in 
schools and colleges, support from an informed pub- 
lic or the coordination and analyses of accident 
statistics. Furthermore, he must accept road cond 
tions, weather, traffic flow controls and performanc? 
of other drivers and pedestrians as he finds them 
These are long range, remote accident cause factors. 

On the other hand, he has immediate control over 
maintenance of his car, his own physical condition, 
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the speed at which he travels, the interval of time 
which he allows for the completion of his trip, his 
knowledge, skill, attitude and decision. These are 
proximate factors. 

The importance of decision, as perhaps the most 
significant accident cause factor, may be explained 
as follows: the success of any trip by any driver 
depends on the driver’s ability to reach his destina- 
tion without an accident. From the moment he be- 
sins a trip, a driver is faced by a continuously shifting 
sequence of unpredictable traffic emergencies or 
crises. He is called upon to make a chain of deci- 
sions—at the rate of 20 to 50 an hour, depending 
on traffic, according to an NSC newsletter (June 18, 
1953). Each decision usually is arrived at in split 
seconds. 

It has been shown repeatedly that most drivers 
involved in accidents are not deliberately careless or 
reckless—are not inveterate drinkers, need not pos- 
sess a psychological complex nor be under temporary 
or permanent emotional stress. Most frequently, the 
person involved in an accident is normal and average, 
both physically and mentally. 

But the more miles he drives, the more decisions 
he must make. Finally, the law of average appears, 
forno human being can make an infinite number of 
decisions, even under ideal conditions, and always 
be right. 

As there may be an infinite number of combina- 
tions of cause factors behind every motor vehicle 
accident, it follows that there is an infinite number 
of possible influences that may guide a driver’s deci- 
sion in any given situation. Various people claim 
that certain safety activities are more effective thin 


HOW MUCH TIME WILL IT TAKE TO MAKE IT FUNCTION? 


DOES IT CONCERN ONE 
OR MORE MAJOR FACTORS? 


HOW MUCH WILL IT COST? 


WHO WILL PAY THE COST? 


WHAT AND WHOSE COOPERATION WILL BE NEEDED? 


others and it is difficult, if not impossible, to prove 
or disprove such contentions. 

Final Action—The last proximate cause factor, 
immediately prior to the actual occurrence of an 
accident, we may call final action. It is the cumula- 
tive result of the influences exerted on the driver by 
remote and/or proximate cause factors—any one or 
a combination. 

Final action may be what a driver does or does not 
do after making a decision. He may fail to make a 
decision, of course, or he may make a right or wrong 
decision. Also, after making a decision, he may be 
unable to perform the final action. Therefore, the 
ultimate phases of the highway problem—making the 
decision and performing the final act—are difficult 
to understand and analyze. 

As with so many other activities, a person when 
he is driving a motor vehicle will have a good or bad 
accident record, depending on his effectiveness as 
an individual. It appears to this writer that we can 
improve our appeals (education and training) by 
segregating and applying those messages which will 
assist drivers in making a higher percentage of right 
(safe) driving decisions. 

Since gentlemanly behavior generally is understood 
to be courteous, kind, considerate, just, humane and 
sympathetic, we can say that “Drive like a gentle- 
man” is a general statement that encompasses the 

entire problem of safe driving. The true gentleman 
instinctively will make many safe decisions and ac- 
tions in traffic regardless of the extent to which he 
is familiar with remote or proximate cause factors 
and the rules growing out of them. 


DOES IT MEET A NEED? (WHO ALREADY IS DOING WHAT?) 
1S POLITICAL EXPEDIENCY INDICATED? 


HOW CAN IT BEST BE DONE? 


HAS IT NATIONAL OR LOCAL APPLICATION? 


DOES SPONSOR SEEK PERSONAL PUBLICITY? 


DOES IT PROMOTE SALE OF 
AN ACCESSORY OR SERVICE? 


WHAT IS THE SPECIFIC OBJECTIVE? 
CAN RESULTS BE CHECKED? 
IS IT LEGAL? 


DOES IT SUPPLY A REASONABLE CONTROL? 


IS IT A ONE-SHOT EFFORT OR HAS IT CONTINUING ACTION VALUE? 


HOW TO EVALUATE A HIGHWAY ACCIDENT PREVENTION IDEA OR PLAN 


Figure 2—Plan should be carefully researched by 
application of challenging key questions. Such evalu- 


ation should result in intelligent acceptance, modifi- 
cation or rejection of the idea. 
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Classifying Accident Causes Continued 


PART I!l: Method for Evaluating a Highway 
Accident Prevention Idea or Plan 


Many people sponsor and participate in many 
types of highway accident prevention work to pro- 
duce either immediate results or to advance long 
range objectives. The introduction to accident pre- 
vention planning should include a statement of ob- 
jectives and provision of a method for checking 
results. 

The general problem usually is stated as being 
“to reduce the present loss of life, injury and damage 
occurring in the United States as a result of motor 
vehicle accidents.” The general objective is “to pre- 
vent motor vehicle accidents without impeding the 
necessary flow of traffic.” 


Specific Objective—Any idea or plan needs a 
specific objective that pinpoints just what is to be 
accomplished. For example, “How many accidents 
are we going to try to prevent?” We can be idealistic 
and reply, “All of them.” This obviously is imprac- 
ticable as long as human beings are the drivers. 

Again, it may be said that we intend to reduce 
traffic accidents to “an irreducible minimum.” This 
is not a specific objective; it cannot be defined. Or 
we may say that we intend to reduce accidents “by 
10 or 15 per cent during the next 12 months.” This 
statement is usable but it should go further to indi- 
cate a given geographical area; usually a plan can 
not be effective nationwide. 

Thus, at the very beginning of any deliberate safety 
effort, we find a difficult challenge in defining the 
specific objective. 

Of course, many uncoordinated accident preven- 
tion “remedies” are launched without a srecific ob- 
jective. As a substitute, the hope is expressed that 
what is done (a) somehow will help to solve the 
problem and/or (b) will bring favorable publicity 
to the sponsor or his product. These can be suffi- 
ciently legitimate and adequate objectives although 
the first often is wishful thinking and the second 
sometimes is nothing but a public relations pro- 
motion. 


Checking Results—It is reasonable to expect 
that progress from or results of any traffic safety 
activity can and should be checked from time to 
time to indicate the effectiveness of what is being 
done, to reveal any need for program modification 
and, generally, to decide whether or not the specific 
objective is being accomplished. Unfortunately, even 
with an objective that is reasonably specific, accurate 
checking is difficult because: 
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1. The activities of other groups carrying on sim. 
ilar or allied programs within the same are, 
make it difficult to separate the respective re. 
sults. (At least 30 responsible agencies conduct 
national programs on various phases of traffic 
safety. Hundreds of other groups frequently o; 
occasionally carry on national, state or local ac 
tivities. ) 

Uncontrollable external factors such as Changes 
in national or local economy, weather, etc., ex. 
ert an influence. 

Complications arise from constant movement of 
traffic into and out of designated areas. 


As a result, plans usually are launched by the 
sponsors as a “contribution to the cause” on the 
assumption that some accidents will be prevented 
and some favorable public relations will be created. 
But, when possible, some method of record keeping 
should be agreed on as being an indication, however 
inaccurate, of results being achieved. 


Proposed Evaluation Method—Anyone writing 
a plan or responsible for judging the practicability 
of a suggestion should find helpful the method of 
evaluation outlined in Figure 2. (page 15). On this 
diagram, the principles of planning and fundamental 
facts discussed in this paper are incorporated in 16 
screening questions. Accurate answers to these ques- 
tions summarize typical research necessary for intelli- 
gent evaluation of a highway accident prevention 
plan and any idea which survives all 16 questions— 
even in considerably revised form—should possess 
unusual merit. An unfavorable answer to one ques- 
tion does not necessarily mean that a plan is im- 
practical. Answers to all questions may not be 
necessary for every suggestion being tested. 

Many ideas and plans will be modified or rejected 
long before the last question is reached. Sometimes 
the conclusion may be that it is preferable to join 
or support some already organized group rather than 
set up “just another” independent, uncoordinated, 
incomplete, repetitive, inadequate or, perhaps, sketch- 
ily planned project. 

In addition, the outline in Figure 2 also may prove 
helpful in evaluating other ideas and plans outside 
the field of traffic safety. In any event, it should help 
planners and sponsors in keeping their thinking 
realistic. 


EDITOR’S NOTE: This article was excerpted by 
the author from an internal research report which he 
prepared for his company, Liberty Mutual, under the 
title, “Methods for Evaluation and Planning of High- 
way Accident Prevention Activities” (not printed for 
general release). Part II of the article published in this 
issue of our Journal previously appeared in the Cor 
necticut Journal of Industrial Safety, XJ, No. / (Ma 
1958), and is reprinted here with permission. 
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